
muscles of respiration, that the nerves of the eighth pair supply
the stomach as well as lungs, and that the disorder of the me-

dulla oblongata in apoplexy occasions vomiting, it will be ren-

dered very probable that the efforts of vomiting are situated not
far from those of respiration, if they have not the very same

position.

CHEVALIER ON GUN-SHOT WOUNDS.

In a former number wre have given a translation from a elistinguished
French writer on ibis subject. It will be useful tbcompare the opin-
ions in that publication with those of the author, whom we here
introduce. Mr. Chevalier is an English surgeon, of the highest rep-
utation. His book has been received in the most favourable manner,
three éditions having be-en published in no long space of time. The
following may be considered as an epitome of the most important
practical parts of his work.

A gun-shot wound is a wound made by a blunt instrument
impelled with great velocity into the living solid.

A wound of this description must therefore necessarily pro-
duce more or less of contusion and laceration of the wounded
parts ; will often be accompanied with hicmorrhagc, the fracture
of a bone, and in many instances with the lodgment of extrane-

ous substances.
By contusion the texture of some fibres will be weakened,

that of others will be broken through, and some portions will be

absolutely killed. Those which are dead must be separated ;
and to effect this will be the first operation of nature. The por-
tion removed is called the eschar or slough. This is not always
confined to what is evidently destroyed, but often extends to

portions, which have been very much weakened, or whose source
of nourishment has been cut off.

A large artery may be so injured by contusion as to slough,
and a violent anel even fatal haemorrhage may take place at the
formation of the eschar.

If the contusion has been slight, and there is no external
wound, the dead particles may be absorbed and the part restored
without an eschar.
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Every wound is a species of laceration, but when made by a

blunt instrument, as for instance, by a ball, the destruction to
the parts is more extensive. The less the resistance of any soft
part to a blunt substance passing through it, the greater the
laceration. The laceration will also be greater, when the sub-
stance impelled passes out of a dense medium into a rare one,
as for example, out of flesh into air, than where it passes out of
a rare medium into a dense one, as out of air into flesh. On
this account a shot generally makes a larger aperture at the
place of its exit, than at that of its entrance, the latter being often
depressed and narrow, while the former is elevated, and com-

paratively wide.
Where the laceration is greatest, the contusion is the least,

cateria paribus and c contrario ; so that parts, which make little
resistance, when lacerated, will often heal by the first intention.

The most probable source of haemorrhage from gun-shot
wounds is a divided artery or vein. If it proceed from an arte-

ry, the blood will be of a florid red colour, and will flow from
the vessel per saltum j if from a vein, it will be of a dark colour,
and in a steady stream. The most important haemorrhages are

' those, which proceed from wounded arteries, and are the most

elangerous, when the artery is not completely divided.
Haemorrhage from a wounded vessel can be permanently sup-

pressed in three ways only. The first is, causing the edges of
the wound in the vessel to unite by the first intention, without
destroying the continuity of the canal, as has often been done in
small wounds of veins. It will also succeed in an artery if the
wound be small and made by a sharp instrument ; especially if

v the artery be small, and favourably situated, so that the impetus
of blood may be diverted from the injured point for a sufficient
length of time.

The second is, by the formation within the vessel of a coagu-
luni, so firm as to resist the impulse of the blood, and finally to
obliterate the calibre of the vessel.

The third is, by bringing the sides of the vessel so nicely in
contact, that they may form an intimate union.

For the suppression of haemorrhage from gun-shot wounds,
the last method only can with certainty be: depended on.

A bone fractured by gun-shot is generally much shattered,
and will be liable to exfoliate. The soft parts suffer great con-
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tiision and laccratfon, and demand more attention of the surgeon
than the fracture itself.

The lodgment of extraneous substances in gun-shot wounds
forms one of their most painful and troublesome features. They
cause great irritation and inflammation, anel generally in pro-
portion to their bulk, irregularity of figure or ruggedncss of
surface. The suppuration of the wound is also much increased ;
but this is often a mean of removing the extraneous bodies.
They sometimes, however, cannot safely be extracted, and fre-
quently in these cases, the part becomes accommodated to the
pressure ; and cyst is formed to enclose the body, and irritation
ceases. Thus nature, when unable to get rid of her foe, im-
mures it, as it were, in a solitary cell, and lakes away from it
the power of burling her.

The causes of several peculiarities attending gun-shot wounds
arc to be sought among the laws, by which moving bodies arc

governed, and by which the mechanical effect of a ball propelled
against any part of the body must therefore be necessarily de-
termined. The form, the momentum and direction of the shot,
that is received ; the position and the variety of structure, or in
other words, the variety of density and powers of resistance in
the part receiving it, must always be considered in order to ac-

count satisfactorily for the effects it produces.
The resistance afforded by any substance to the motion of

another will be >morc or less, calería puribus, as the angle of
incidence approaches to or recedes from a right angle ; and if
it be reflected and the motion be continued in the same medium,
the angle of reflection will always be equal to the angle of in-
cidence.

Every new resistance, which a shot in motion meets with,
will operate so as to produce not only a diminution of its mo-

mentum, but-also a change in its direction"; every fresh resist-
ance being in fact equivalent to a fresh power, acting in a differ-
ent line to that, in which the shot was previously moving.

As a body acted on at once by two powers will not move in
the direction of either, but in a diagonal of a parallelogram, of
which two sides are formed by the direction and momentum

given by each of those powers respectively, so every change of
impulse or resistance will cause the body to move in so many.
changes of direction, till at length its momentum is overcome,
and it becomes quiescent.
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On the treatment of Gun-Shot wounds.
The treatment of gun-shot wounds may be comprehended

under three distinct hcaels. That, which the state: of the wound
demands immediately, on its being inflicted. That, which is
necessary during the inflammatory stage ; and that, which may
be required after the inflammation has subsided, and suppura-
tion commenced. , ;

The first object of the surgeon will be to ascertain, where the
ball made its entrai-.ee, what course it had taken, and if it had
not lodged, the place of its exit.

The orifice formed by its entrance may generally be distin-
guished from that made by its exit, by the former being smaller
and more depressed than the latter. ' The relative situation of
these two apertures, with a knowledge of the parts which inter-
vene, and their influence on the motion of the ball, will enable
the surgeon to judge pretty correctly of the path, which it had
made in passing from one point to the other. The introduction

' of an instrument into the wound should, if possible, be avoided.
But it may be necessary, in order, where: a bone is badly fractur-
ed, or an important blood vessel injured, to ascertain the situa-
tion and extent of that injury. Also when the ball or any other
extraneous substance has been lodged in the wounded part, it will
often be advisable to search for it at once, that it may be ex-

tracted before inflammation begins. But if inflammation has
commenced, or the examination cause much pain, it will be
better to defer it till suppuration has taken placé, when it can
be done with more case. Circumstances, however, may occur,
which will demand an immediate attempt to gain certain infor-
mation of the course and extent of the wound ; as for instance,
it may be necessary to determine at what point a blood vessel
is divided; or whether a viscus or other important part, which
seemed to be in the way of the ball, be wounded, in order to
determine the position of the patient, and the subsequent treat-
ment.

An examination being necessary, the position of the wounded
part must he studieel, thai it may not be either too much stretch-
ed or too much relaxed, lest the instrument should, from cither
cause, get entangled in the passage. The finger is the prefera-
ble instrument to any other, when it can be employed. Next to

this, the largest instrument that can be used, should be chosen.
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The haemorrhage will naturally command the immediate at-
tention of the surgeon; and when it is considerable, he will as

soon a*j possible apply to a tourniquet, or if ibis cannot be used,
make a pressure in some other way upon the artery,from which
the blood is supplied to the wound. As soon as circumstances
wili permit, the wounded arteries must be secured by ligatures;
and if they are inaccessible, in consequence ofthe narrowness of
the wound, this must be enlarged by the knife ; and ibis should
be done boldly aril freely, so as to bring the bleeding vessels
fairly into view, anil enable the surgeon to secure them with ease

and effect. The ligature should be applied as closely as possi-
ble,to that part of the artery which is fairly imbedded in the flesh ;
anil a sufficient portion of the vessel should be left without the
ligature to secure it firmly against the impulse of the blood.
It is, .sometimes, necessary to apply a ligature, below, as well as

above tin: wound of the artery. After the ligatures are secured,
if the artery has not been previously divided, it should be done
by the knife-, thai the ends may retract into the Surrounding sub-
stance. The- ligature should neither be so small as to risk cut-

ting the vessel, nor so huge as to tie a clumsy knot.
When the vessel is so situated, that the ligature cannot well

be applied, we may have recourse to pressure to the Bides of the
vessed by graduated compresses; a small thick compress of a

proper length, and about three or four times as large in its di-
ameter, as the vessel, being first applied and secured in its pre-
cise situation with another still larger over it, and another still
larger over that, and so on, all fixeel by adhesive plaster or band-
age, or both. The compresses should be applied to an unin-
jured surface, if it can he: done so as al the same time to command
the bleeding. In deep and narrow wounds, as for instance, in a

Mound of either of the arteries of the leg made by a shot pass-
ing between the heads,of the tibia and fibula, the graduated com-

pression may be employed in the following way. A small bit
of sponge being passed down to the bleeding ve-sscl with care

and precision may be followed by another, and this by another,
and so on, till an adequate degree of compression is produced,
and can be maintained by a banelage over all.

When neither ligature nor compression can be used,the prin-
cipal means left us is rest, and the application of cold, not em'y
to the wounded part, hut to the whole boely, so as to reduce the
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impulse of the arteries below their natural standard, and at the
same lime induce contraction of the wounded vessel. In wounds
of the large viscera, absolute rest is indispensable ; and when the ,

patient is convalescent, an adherence to a spare diet, living in a

cool atmosphere, and constant epuict arc necessary to ensure a

successful issue.
Completely dividing an artery, which is only partially cut, es-

pecially if il be small anel run in a furrow or canal of a hone,
will sometimes excite contraction and stop the bleeding. The
bleeding from arteries running into bone, may often be most

effectually stopped by a judicious application of the actual cau-

tery.
The extraneous substances, that may be lodged in wounds by

gun-shot are of considerable variety ; of these, generally speak-
ing, leaden bullets are the least injurious. All extraneous holl-
ies, however, should be extracted as soon as possible, without
sacrificing more important considerations ; and when they read-
ily present, their extraction should be immediately accomplished.
When the wound is not sufficiently large to admit their extrac-

tion with facility, it is preferable to enlarge it at once with the
knife, than to stretch and tare it with blunt instruments ; but if
the intervention of important parts forbid the use of the knife,
we may wait for suppuration, when the wound may be so dilated
by a sponguc tent as to admit an instrument to seize and extract

the extraneous body.
The following rules, Mr. Chevalier thinks will assist the judg-

ment of the surgeon.
First, It should be clear where the extraneous bodies arc

loelged.
Second, It should he probable, that there will be no greater

risk in the extraction, and all that is necessary to it, than will
arise from the continuance of the substance itself.

Third, If a state of high inflammation be present, unless it be

probable, that it depends as much or more on the extraneous

substance, than on the wounded state of the parts, the extraction
had better be postponed, till suppuration comes on. But where
tetanus or convulsions supervene, an extraneous substance
should be extracted at all events, if it be any way accessible
without imminent danger.
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When a shot strikes against a bone, this may suffer in con-

junction with the soft parts, or the principal injury may be done
to the latter. The shot striking the bone obliquely, may strip
from it the soft parts for a considerable distance, without mak-
ing a breach in its substance. The treatment necessary in this
case, is to enlarge the wound from its orifice down to the bone,
if the ball entered below and passed upwards; but if it entered
above and passed downwards, and can there be distinguished, an

opening of the same kind should be maele at that point for the
purpose, not only of extracting the ball, but of establishing a

depending drain for the discharge of mailer and any foreign sub-
stance.

When a ball lodges in the substance of the bone without frac-
turing it, the extraction cannot, in general, be performed with
ease till suppuration commences. If the ball goes quite through
the bone without producing fracture, it will be necessary early
to enlarge the wound and remove any splinters, that may be
loose. If the bone be completely fractured, it must be treated
in every respect like a compound fracture. In all salvable cases,
large splinters sticking into the flesh should, if possible, be im-
mediately removed, and every step taken to prevent irritation
and inflammation. In such cases, the prognosis will depend as

much or more on the state of the soft parts, than on that of the
bone which will often recover from very great injuries, if the
soft parts arc not extensively destroyed.

Wounds of the joints should be treated according to the same

rules as other parts. The principal danger in these cases arises
from the subsequent symptoms being exasperated by the unyield-
ing nature of the cartilages and ligaments. "If a joint be
already opened by the shot, enlarging the opening by the knife,
and thus giving room for a perfect examination, and a ready
exit to whatever should come away, will be perfectly justifiable."
The correctness of this observation is corroborated by a case
which I think worth presenting entire. It was communicated
to the author by Mr. Stewart, Burgeon of Bourn in Lincolnshire,
England, and follows.

T. W. of Pointon, in the county of Lincoln, received a

punctured wound in the knee joint from the point of a reaping
hook. The surgeon, who had the care of him, employed re-

peated bleeding, purging medicines, hot fomentations, poultices,
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anil every plan of reduction. He passed ten days under this
plan, before I saw him, at which lime bis pain was extremely
increased, the whole limb distended with lymph, the knee ex-

quisitely painful when touched, and wonderfully enlarged ;. a
small wound surrounded with pale penning edges of granula-
tions ; pulse low, great prostration of strength, frequent vomit-
ing; his countenance extremely dejected, expressive of exhaus-
tion, a very large discharge of synovia, which, upon pressure,
flew from the small orifice in a stream. The man was sinking

, fast, and there was no other alternative, than amputation or a

free dilatation of the- fasrial coverings of the joint anel capsular
ligament supported upon the principle directed in your treatise
in case of gun-shot wounds, where the ball is fixed in the bone
of the joint. I, therefore, freely dilatated the fascia! aponen rosis
covering the capsular ligament, anel then the capsule itself ¡Hiss-
ing the knife in at the puncture. The wound was covered with
lint, and a tepid solution of opium ordered to be constantly ap-
plied to the knee anel limb. The bark, opium, wine, and nour-

ishing diet were ordered. The synovial discharge gradually
abated, and in about eight weeks, the patient was perfectly re-

covered With a tolerable use of the limb.
It was once made a question, whether amputation ought under

any circumstances to be performed, and with some reason, while
the old method of operating continued ? But the present im«
proveel method places the question in a different point of
view. Still amputation does not cease to be a very serious evil,
anel were the nature of the wound, or the circumstances under
which it is committed are such as to leave the necessity for it
doubtful, it had, in most instances, better be delayed. Cases,
however, often occur, in which there remains no other alterna-
tive than amputation or eleath. But besides these, there can be
no doubt of the propriety of performing the operation to remove

the shattered end of an extremity, the lower part of which has
been entirely shot away. Nor will the necessity for it be less
imperious and decisive, where the limb is so injured, that the
part below the wound is deprived of life, or every thing neces-

sary to the milky of the limb destroyed, as for instance, when
the principal artery, as the brachial or femoral, and the principal
nerves of a limb are: shot through, and the limb othcrways very
much injured. The destruction of the principal artery would
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not alone be a sufficient reason for amputation ; much less wouM
a wound in either of its divisions justify the operation. If ibe
vessels and nerves have escaped, and the soft parts are not much
wounded, the limb may be saved though the bone should be
greatly shattered. The discretion- ef the surgeon will, however,
be influenced by the situation of the patient. But if a vascular
part, or an artery of difficult access has been wounded, the pa-
tient already so much exhausted by bleeding, as to rcnelcr im-
probable his ability to support the steps necessary to stop the
haemorrhage, amputation should be performed as the lesser evil.

Most gun-shot wounds will require dilatation by the knife at
some time in their progress, and it has been maintained by some

that this ought always to be done at first. Mr. Chevalier ob-
serves, it seems absurd to make the rule to dilate so absolute,
that a man must inevitably be cut, because he has had the mis-
fortune to be shot.

This operation, however, will often be necessary in the first
instance to ex ¡lose or secure a bleeding vessel ; to extract ex-

traneous boelics and splinters of bone ; to give vent to air or

bleioel oppressing the lungs, the brain or other important parts,
and in some instances to effect the reduction of a difficult com-

pound fracture«
The dilatation of those wounds, which have penetrated an

aponeurosis or fascia will generally be best performed after in-
flammation has come on, or suppuration actually commenced ;
because under these circumstances, the extent and direction of
it will be better designated ; but where the entrance of the ball
will be a depending part, the orifice may be advantageously en-

larged immediately. When the path of a shot lies only along the
cellular membrane, or when the wound is already sufficiently
patent for the discharge of whatever must come away, an im-
mediate dilatation may certainly be dispensed with. But wheth-
er those wounds, which are not likely to heal by the first inten-
sion be dilated or not, the dressings must be so managed as not
to interfere with the process of suppuration, which is to follow ;
and the orifice of the wound must be kept open in order to give
a free exit to matter from its bottom.

In wounded parts, if they be healthy, a sufficient degree of
inflammation uniformly takes place to repair the injury com-

mitted. The object of the surgeon will he to prevent this in«
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flammation exceeding the necessary degree. This end will be
accomplished best by blood-letting, if the action of the heart anel
arteries is too great ; by preventing costiveness, by spare diet,
rest and quiet, cool and wholesome atmosphere, and cooling ap-
plications to the wounded parts. In wounds of the lungs and in
wounds of the cavities in general, nothing gives so much relief
as repeated small bleedings ; the quantity of blood should he
kept as small as is consistent with the functions of life, till the
injury is, in a good measure, repaired.

When inflammation has actually taken place, the above men-

tioned remedies will be equally applicable. Bleeding, in this
state, is undoubtedly the most effectual remedy ; but in those
cases, in which extensive sloughing or profuse suppuration is
anticipated, it must be used with great circumspection, and as

much assistance as possible derived from other remedies. In
gun-shot wounds great violence is elonc to the organization of the
part, the system has a long and arduous task again to make it
sound, and requires a careful management of all her resources.

While guarding against the effects of too great inflammation,
the surgeon will not forget, that in some cases the powers of the
symptom will be suddenly prostrated, and his utmost effort be
required to save his sinking patient. The pulse becomes small,
frequent or irregular ; the countenance marked with great anx-

iety, the tongue dry and brown ; the bowels lax, anel the stomach
rejecting food and medicine ; the inflamed part vesicating or

becoming livid, whether attended with characters of inflamma-
tion} or gangrene. Under such circumstances the bark, wine,
aromatics, opium and camphor must be given with a liberal
hand. A pill with three or four grains of camphor and one of
opium, given at proper intervals, will have the happiest effect.
The injured part should be covered with spirituous embroca-
tions, or poultices made with yca:it or antiseptic vegetables, such
as bark, chamomile flowers in powder, Sec.

When a healthy suppuration is established, the dressing to
the wound should be light and easy ; and the granulations if
sound, should be disturbed as little as possible. Free openings
should be made for the discharge of pus ; especially, when con-

fined under the cranium or within the.thorax, openings for ils
evacuation should be made as soon as its presence is discovered.
The strength of the patient must be supported by nourishing
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diet, and bark and wine, £ex. When, however, the discharge
of pus is very great, the best care will fail to save him. This
Avili frequently be the case, where the bones or joints have been
much shattered and even where a large portion of flesh has been
lost. Hence, when the part doing the mischief is so situated,
that it can be removed, amputation should be the resort.

EXPERIMENTS ON THE ACTION OF REAGENTS,
APPLIED TO THE MUCOUS MEMBRANE OF THE TRACHEA

IN LIVING ANIMALS.

BY M. HEBREAD, SURGEONOF THE HOSPITAL OF BICETRE, PARIS.

[Translated from the Journal de Medicine, by W. Channing-, M. D.]

.Desirous of contributing my part to the labour which this
society has undertaken relative to artificial croup, I will just
submit to it the result of experiments which I have made on

living animals. I should however say a few words on the action
of reagents on the trachéal mucus alter death.

SECTION I.

If the mucus which lines the trachea, and the larynx of per-
sons dead from disease, or of animals killed in shambles be
collected, and exposed to the action of reagents, it will be found
that it does not diner from albumen. In fact, heat, acids, alco-
hol, coagulate it, and this coagulation presents different results
according to the nature and the strength of the reagent. Heat
at 60° gives it a pulpy consistence ; at 80o a membranous one,
at 90° it becomes firm, brittle, and of a dull colour; alcohol and
ether give it a pulpy consistence, and the colour of white pearl.
Each acid communicates to it a colour and consistence peculiar
to itself. The acid gases directed on the trachéal mucus pro-
duce equally its coagulation—The gum, resins, sugar. Resins
have no effect on the trachéal mucus. Once being coagulated,
whether by heat, or by these reagents, the trachéal mucus pre-
sents the same phenomena as albumen docs, coagulated by the
same means. Thus the coagulum of Uachcal mucus by heat,
and the acid is soluble in the fixed alkalies, mingling with water,
but never in ammonia. This last reagent dissolves only the

 The New England Journal of Medicine, Surgery and Collateral Branches of Science as published by 
The New England Journal of Medicine. Downloaded from nejm.org at BOSTON UNIVERSITY on September 14, 2016. 

 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.


